Formate accumulation due to DNA release in aerobic cultivations of Escherichia coli.
Three different aerobic fed-batch processes of Escherichia coli were studied, two for the production of a recombinant protein and one process with a wild-type E. coli strain. In all three processes, an accumulation of formate could be observed in the latter part of the process. Analysis of the concentration of DNA in the medium revealed that the release of DNA coincided with the accumulation of formate. It was found that increasing concentrations of DNA correlated in almost linearly increasing concentrations of formate. Formate accumulation is caused by mixed acid fermentation, although no oxygen limitation was measured with the DO electrode. It is proposed that extracellular DNA restrained mass transfer between the bulk medium and the cell. To investigate if the DNA accumulation caused formate production, DNA was removed by continuous feeding of a DNA binding polymer to the medium. The addition of the polymer decreased the content of free DNA in the broth and the formate was reassimilated. Furthermore, additional DNA early in the process resulted in early formate accumulation.